Aims The objective of the EuroHeart Failure Survey II (EHFS II) was to assess patient characteristics, aetiology, treatment, and outcome of acute heart failure (AHF) in Europe in relation to the guidelines on the diagnosis and treatment of AHF published by the European Society of Cardiology. Methods and results Patients hospitalized for AHF were recruited by 133 centres in 30 European countries. Three thousand five hundred and eighty patients were entered into the database by the end of August 2005. Mean age was 70 years, and 61% of patients were male. New-onset AHF (de novo AHF) was diagnosed in 37%, of which 42% was due to acute coronary syndromes (ACS). Clinical classification according to the guidelines divided AHF patients into (i) decompensated HF (65%), (ii) pulmonary oedema (16%), (iii) HF and hypertension (11%), (iv) cardiogenic shock (4%), and (v) right HF (3%). Coronary heart disease, hypertension, and atrial fibrillation were the most common underlying conditions. Arrhythmias, valvular dysfunction, and ACS were each present as precipitating factor in one-third of cases. Preserved left ventricular ejection fraction (45%) was observed in 34%. Valvular disorders were common, especially mitral regurgitation (MR) which was reported on echocardiography in 80% of patients. Median length of stay was 9 days, and in-hospital mortality 6.7%. At discharge, 80% of patients were on angiotensin-converting enzyme-inhibitors or angiotensin receptor blockers, whereas 61% were taking beta-blocker medication. Conclusion Decompensated HF is the most common clinical presentation of AHF patients. More than one-third of AHF patients do not have a previous history of HF, and new-onset HF is often caused by ACS. Preserved systolic function is found in a substantial proportion of the patients. The prevalence of valvular dysfunction is strikingly high and contributes to the clinical presentation. The EHFS II on AHF verified that the use of evidence-based HF medication was well adopted to clinical practice.
Introduction
Heart failure (HF) is one of the most important causes of morbidity and mortality in the industrialized world. 1 The prevalence of symptomatic HF is estimated to range from 0.4 to 2.0% in general European population. 2 The incidence increases rapidly with age, and in Europe, the mean age of HF population is 74 years. [3] [4] [5] [6] Although the number of deaths due to HF has risen generally with the ageing of populations, there seems to be a trend towards improvement in survival, more clearly among men. [7] [8] [9] [10] Characteristics, clinical presentation, treatment, and outcomes of HF patients in the acute decompensated phase have not been adequately described, in part because a clear definition of acute HF (AHF) has been lacking. The EuroHeart Failure Survey I (EHFS I) with 11 327 patients described the demographics of acutely hospitalized HF patients as well as those in hospital with possible HF. 11, 12 The ADHERE registry has data on over 100 000 hospitalizations for AHF from the USA. 13 In-hospital mortality was 4 and 7%, in ADHERE and EHFS I, respectively.
The primary objective of EuroHeart Failure Survey II (EHFS II) was to assess characteristics and management of AHF patients across Europe in relation to the guidelines on the diagnosis and treatment of AHF published by the European Society of Cardiology (ESC).
14 Specific issues addressed in this second EuroHeart Failure Survey were to evaluate: (i) aetiology and precipitating factors of AHF in Europe in general, (ii) patient characteristics for acute new-onset of HF (de novo AHF) and for acute decompensated chronic HF (ADCHF), and (iii) for clinical groups classified according to ESC AHF guidelines.
14 Furthermore, diagnostic processes and therapies including devices were evaluated. Length of stay (LOS) and in-hospital mortality were registered.
Methods
The patients were screened at the emergency area, including cardiac care unit (CCU) and intensive care unit (ICU), as well as on ward facilities (internal medicine and cardiology) of the 133 participating hospitals [university hospitals (47%), community or district hospitals (49%), and private clinics (4%)] in 30 European countries. The centres were invited by the ESC EuroHeart network. The participating centres were voluntary and a minimum of 20 patients per centre was expected to be collected. The patient recruitment for this registry and data collection were performed from 21 October 2004 until 31 August 2005. Data collection officers of the participating centres had access to the electronic case report form (CRF) through login on the EuroHeart Survey website for online data entry. The statistical analyses were carried out in agreement with the Helsinki study centre, Finland, and EuroHeart Survey organization in the Biostatistical centre in Ludwigshafen, Germany.
Inclusion criteria
EHFS II recruited patients admitted to hospital (emergency area, internal medicine/cardiology wards, CCU, or ICU) with dyspnoea and verification of HF (new-onset AHF or ADCHF) based on (i) symptoms (dyspnoea) and signs (i.e. rales, hypotension, hypoperfusion, right ventricular HF) of HF and (ii) lung congestion on chest X-ray.
Classification of included patients
The patients were classified by the attending physician according to the guidelines on AHF by the ESC. 14 The class of high output HF was not recorded by the EHFS II. ADCHF was defined as worsening of HF in patients with a previous diagnosis or hospitalization for HF and new-onset AHF (de novo AHF) as AHF in patients with no prior history of HF. The severity and pattern of the AHF patients were assessed and classified as follows.
(i) Decompensated HF: dyspnoea or tachycardia and pulmonary congestion or interstitial oedema verified by chest X-ray (ii) Pulmonary oedema: HF accompanied by alveolar oedema in the chest X-ray or with O 2 saturation ,90% (without supplemental oxygen) (iii) Cardiogenic shock: AHF accompanied by low blood pressure (SBP , 90 mmHg) and oliguria (,0.5 mL/kg/h for at least 6 h) or low cardiac index (,2.2 L/min/m 2 ). (iv) HF and hypertension: high blood pressure (.180/100 mmHg) accompanied by symptoms of HF (dyspnoea and tachycardia) and radiological findings of pulmonary congestion or oedema and with preserved left ventricular (LV) function at index hospitalization or before. (v) Right HF: HF due to right-sided pathophysiology with increased jugular venous pressure and liver size and usually accompanied by peripheral oedema as unique or concomitant to left HF.
Clinical history, symptoms and signs, and medication (admission as well as discharge) were recorded. The pre-hospital medical history including previous HF, coronary heart disease (CHD), hypertension, renal failure (defined as any of the following: patient's serum creatinine recurrently .177 mmol/L (.2.0 mg/dL) at present or in the past or patient on dialysis or with a renal transplant), atrial fibrillation, diabetes, and precipitating factors, such as arrhythmias, acute coronary syndromes (ACS), and valvular disorders, were entered into the CRF. The medical management of HF before and during hospitalization was registered. The most recent echocardiography data were collected. Diastolic dysfunction was classified by the investigator as mild, moderate, or severe according to the generally accepted echocardiographic criteria. 15 
Statistical analysis
The data are presented as absolute numbers and percentages and medians with interquartile range (IQR). For age and ejection fraction (EF), means and standard deviations are given. Subgroups were compared by x 2 test with respect to dichotomous variables, by Cochran-Armitage test with respect to ordinal categorical variables and by Mann-Whitney U test with respect to continuous variables. Changes in the prescription rates of drugs between admission and discharge were assessed by McNemar's test. A significance level of 0.05 was assumed and all P-values are the results of two-tailed tests. The statistical computations were performed using SAS, version 9.1 (Cary, NC, USA).
Results
The EHFS II collected data from 3580 patients of which 3.5% were collected from Northern Europe, 20.4% from Western Europe, 34.4% from Central Europe, and 42.4% from Mediterranean Europe.
Baseline characteristics of de novo AHF vs. ADCHF patients
The baseline characteristics according to previous history of HF of patients enrolled in EHFS II are shown in Table 1 . AHF patients were elderly, mean age 69.9 (SD 12.5) years and 61% male. Males were younger, 67.8 (12.4) years, compared with the females 73.1 (12.0) years (P , 0.01). Figure 1 shows the age distribution by decade and gender. In all, there were marked differences in baseline characteristics between the CHF patients (63%) who were hospitalized due to worsening HF (ADCHF) and the new-onset AHF (de novo AHF) patients (37%), ( Table 1) .
Although there were only minor differences in age and gender distribution between ADCHF and de novo AHF patients, concomitant diseases were significantly more common in patients with ADCHF ( Table 1) . CHD and hypertension were the most frequent underlying diseases and often co-existent. Dilated cardiomyopathy was present in 25% cases of ADCHF patients. Atrial fibrillation or flutter was extremely prevalent (47%) in ADCHF patients ( Table 1 ). The majority (73%) of ADCHF patients was admitted with decompensated HF. Although decompensated HF was the most common presentation in de novo AHF as well, pulmonary oedema (26%) and cardiogenic shock (7%) were significantly more prevalent than that in ADCHF patients ( Figure 2 ).
Precipitating factors for AHF hospitalization
The cause of hospitalization for HF differed in de novo AHF and ADCHF groups. ACS was the major precipitating factor in patients with de novo AHF, present in 42% of cases, in which the ACS mostly was due to myocardial infarction (MI). Arrhythmia was equally prevalent as precipitating factor in AHF patients, regardless of previous history of HF. Valvular disorders, infections, and non-compliance to medication were more common in ADCHF ( Table 1) .
Patient characteristics by clinical class
Decompensated HF was the most common clinical presentation, accounting for about two-thirds of cases ( Figure 2) . Pulmonary oedema and hypertensive HF were present in 16.2 and 11.4% of patients, respectively. Cardiogenic shock was seen in 3.9% and RV HF in only 3.2% at presentation. Differences between clinical classes are summarized in Table 2 .
In decompensated HF, over two-thirds had a history of HF (ADCHF). Valvular disease and atrial fibrillation or flutter were common as underlying diseases. Important precipitating factors were arrhythmias (33%) and valvular causes (30%). Non-compliance to HF medication was also assessed to cause decompensation of HF in almost 25% in this group.
Pulmonary oedema and cardiogenic shock were mostly precipitated by an acute coronary event (49 and 72%, respectively), often with subsequent MI. ST-elevation MI (STEMI) was the cause of ACS in 55% of cases with cardiogenic shock, which is a significantly higher proportion than in any other clinical class. In contrast, non-STEMI was most often present in the pulmonary oedema group, in which hypertension was very prevalent as underlying disease (70%), and diabetes was also more frequent ( Table 2) .
Almost all (95%) patients presenting with hypertensive HF had a previous history of hypertension, other underlying diseases being similar to other groups in frequency.
In the right HF class, atrial fibrillation and valvular diseases were prevalent as both precipitating factors and underlying conditions, whereas only 38% had a history of CHD.
Clinical and echocardiographic findings
Overall, the median blood pressure was 135/80 mmHg, IQR 110-160/70-90 mmHg. In hypertensive HF, blood pressure was 170/100 mmHg (IQR 145-200/80-110 mmHg), whereas in cardiogenic shock, it was 90/59 mmHg (IQR 75-109/ 43-68 mmHg). Heart rates were elevated (median 95 bpm, IQR 77-114 bpm), especially in pulmonary oedema and cardiogenic shock in which the median heart rate measured on admission ECG was 100 bpm. Median respiratory rates were 20 breaths/min in all classes and in pulmonary oedema as high as 28 breaths/min.
Echocardiography results were available in the majority of patients enrolled in EHFS II, and of these, 89% (2733/3062) had reported LVEF. Overall mean LVEF was 38%, but de novo AHF patients had slightly higher mean LVEF (42 vs. 36%; P , 0.0001) compared with ADCHF patients (Table 3) . Especially severely depressed LV function (LVEF , 30%) was more common in the ADCHF group (34.6 vs. 21.3%; P , 0.0001). In contrast, preserved LVEF 45% was present in 34.3% of the whole study population (42.8% in de novo AHF vs. 29.6% in ADCHF patients, P , 0.0001). Left atrial diameter was enlarged to a median value of 47 mm.
Valvular disorders were common, as shown in Table 3 . MR was extremely frequent and reported in four out of five patients. Although usually mild, even moderate to severe regurgitation was found in 43% in the study population ( Figure 3) . MR was followed in prevalence by tricuspid valve regurgitation(TR) and aortic valve regurgitation (AR). Stenotic valve diseases were less common, aortic stenosis (AS) of moderate to severe degree present in 9%, with no difference between de novo AHF and ADCHF patients.
Looking at the differences between clinical classes, moderate to severe MR was present in nearly half of the patients with decompensated HF and was very frequent in patients with cardiogenic shock and pulmonary oedema as well, 41 and 38%, respectively ( Table 3) . In right HF, MR was less common, whereas TR was found in 84% of cases in this group and 2/3 of TR were assessed as moderate to severe. Pulmonary oedema was associated with moderate to severe AS in 12% of patients. In hypertensive HF, MR was prevalent but mostly mild, whereas stenotic valve disease was uncommon.
Procedures and treatment
Diagnostic investigations and procedures performed during hospitalization are listed in Table 4 . BNP and NT-proBNP measurements were recorded in only 16% of study population and there was great variation in sampling rate by centre (0-92% of patients recruited/centre). Transthoracic or transesophageal echocardiography was performed in 90% of patients, of which 85% during the index hospitalization in a median time of 1 day from admission. The remaining echocardiography data were from the preceding year. Pulmonary artery catheter was used for haemodynamic guidance in 5% overall, but in not more than 25% of patients in the cardiogenic shock group.
In the acute phase, 93% received diuretic treatment, mostly by intravenous (iv) bolus or continuous infusion ( Table 5) . Nitrate or nitroprusside iv was used in as many as 71% in the pulmonary oedema group. However, their use in hypertensive HF and cardiogenic shock did not differ from the study population overall. Beta-blockers were given intravenously to 10%, mainly in patients with ACS or atrial fibrillation. Amiodarone was used in 18% of cases. Ventilatory support was given in 14% of all patients. The need for endotracheal intubation and mechanical ventilation was high (37%) in cardiogenic shock patients ( Table 5 ). The most frequently used inotropes were dopamine (11%) and dobutamine (10%), and levosimendan was given to 4%. The use of vasoactive medication, as well as treatment with levosimendan and amiodarone, was highest in cardiogenic shock patients, of whom not more than one-third was treated with an intra-aortic balloon pump (IABP). Angiography and percutaneous coronary intervention (PCI) were more often performed in groups with high prevalence of ACS and/or CHD. Thrombolysis was performed in 20%, PCI in 38%, and coronary artery bypass graft (CABG) in 4% of STEMI patients during the index hospitalization. Revascularization procedures were less frequent in NSTEMI patients.
Cardiovascular medication
Medications on admission and at discharge are listed in Table 6 . There was an increase in use of HF medication during hospitalization. Overall, beta-blockers (43% on admission increased to 61% at discharge), angiotensinconverting enzyme (ACE)-inhibitors (55-71%), and aldosterone antagonists (spironolactone/eplerenone, 28-48%) were more often prescribed to patients at discharge.
There was, as expected, a difference in medication on admission between patients with and without a history of HF ( Table 6 ). At discharge, de novo AHF patients less frequently had diuretics, and an aldosterone antagonist was used in only 36% of patients when compared with 54% in ADCHF patients. ACE-inhibitors and angiotensin receptor blockers were prescribed in similar proportions at discharge. Beta-blockers were more frequently used in de novo AHF patients (66 vs. 59% in ADCHF, P , 0.001).
In-hospital mortality and LOS
In-hospital mortality in EHFS II was 6.7%. De novo AHF patients had a higher in-hospital mortality compared with ADCHF patients (8.1 vs. 5.8%, P , 0.001) ( Table 7 and Figure 4) . Among clinical groups, in-hospital mortality was extremely high in cardiogenic shock patients (39.6%). In pulmonary oedema and right HF, prognosis was also worse than average. The best survival was seen in hypertensive HF, as almost all patients were discharged alive.
Median LOS in all patients was 9 days (IQR 6-14) . Half of the patients were treated in ICU or CCU, and their median stay in ICU/CCU was 3 days (IQR 2-5). Cardiogenic shock and pulmonary oedema patients needed ICU/CCU treatment in a higher proportion compared with other clinical classes. LOS was similar regardless of previous history of HF, and even in different clinical classes, the differences were surprisingly small ( Table 7) . Taking into account only the patients discharged alive, LOS increased in the cardiogenic shock group to 13 days (IQR 10-19), whereas LOS in other clinical groups did not change substantially; 9 days (IQR 6-14) for decompensated HF, 10 days (IQR 6-15) for pulmonary oedema, 8 days (IQR 6-12) for hypertensive HF, and 12 days (IQR 7-17) for right HF.
Discussion
EHFS II is specifically targeted on AHF. In EHFS II, only patients hospitalized due to AHF, either de novo AHF or ADCHF, were included, and they were classified according to the current ESC guidelines on AHF. This is the first time this classification was used systematically and describes the frequency and background of various forms of AHF. High output HF was not recorded as it is rare and a not wellrecognized patient group. There are very few other studies or surveys which have analysed the aetiology and management of AHF. The largest registry ADHERE 13 contains information from individual hospitalizations, and the registry is collected retrospectively based on discharge diagnosis, probably missing some acute new-onset HF patients, especially patients with ACS may not be included in full. A recent paper described AHF patients treated in cardiology wards in Italy, which had more selected and severe patient population (nearly half with pulmonary oedema) compared with the present study. 16 In EHFS II, the mean age was similar to previous surveys and registries of AHF patients both in Europe and in the USA. [16] [17] [18] Co-morbidities were abundant, CHD and hypertension being the most common and often co-existing. Nearly 40% of the patients in EHFS II did not have a previous history of HF, in other words, had de novo AHF. In this group, ACS was a major precipitating factor. A significant proportion of AHF patients had preserved LV function, which is in concordance with previous reports 11, 13, 19 stating again that up to 50% of HF patients have preserved systolic function.
Precipitating factors
Arrhythmias, valvular dysfunction and ACS were each present as precipitating factor in almost one-third of AHF hospitalizations. Infections and non-compliance to medication superimposed on these factors, the latter predominantly in patients with a previous history of HF. Arrhythmias were common in all groups and mostly of atrial origin. Atrial fibrillation has previously been reported in high frequency in AHF patients, 13, 19, 20 and in EHFS II, it played a significant role, both as underlying condition and precipitating factor. Nearly half of the ADCHF patients had a history of atrial fibrillation which was also reflected on the use of anticoagulant therapy.
CHD and ACS in AHF
CHD is the most frequent cause of HF and also seen as concomitant disease in patients with ADCHF. EHFS II further demonstrates that ACS was the most important precipitating factor in patients with de novo AHF. In cardiogenic shock and pulmonary oedema, only 40% had a previous history of HF, but more than half of the patients had an ACS as precipitating factor. The relative distribution of ACS types is also interesting, as non-STEMI was mostly found in the pulmonary oedema group. In contrast, over half of the patients with cardiogenic shock presented with concomitant STEMI. This is in line with the previous reports that STEMI is the most common form of ACS in cardiogenic shock, 21 and underlines the importance and need for invasive treatment. In EuroHeart ACS survey, the proportion of ST-elevation ACS decreased with age. 22 Furthermore, in their study, the prevalence of pulmonary oedema was low (,5%) in younger age groups but up to 20% of the octogenarians. Indeed, pulmonary oedema patients were older than cardiogenic shock patients in EHFS II as well. Ischaemia leading to systolic or diastolic dysfunction may precipitate pulmonary oedema in the elderly, whereas STEMI more often leads to output failure and cardiogenic shock. Myocardial ischaemia may also provoke ventricular arrhythmias, as observed particularly in the cardiogenic shock group where about one-third of all arrhythmias were of ventricular origin. Despite higher prevalence of chronic CHD, diabetes, and renal failure in ADCHF patients, this higher clinical risk profile for coronary events did not translate into higher frequency of ACS.
Valvular disorders
Valvular dysfunction was reported as the precipitating factor in almost one-third of patients with ADCHF. The prevalence of valvular disorders reported in this survey is far higher than in any previous HF study. History of haemodynamically significant or symptomatic valvular disease was present in one-third of the patients, but on echocardiography more than four out of five had some degree of disturbance in valvular function. In ADCHF patients, regurgitant valvular disorders were significantly more common than in de novo AHF. However, the finding that 72% of de novo AHF and 84% of ADCHF patients had evidence of MR is most important, especially because the grade of MR was assessed as moderate to severe in over 40% of cases. This is not necessarily due to primary valve disease, but may be caused by degeneration of valvular and cardiac structures with both cardiac remodelling and increasing age. Tricuspid regurgitation was common as well and reflects haemodynamic conditions in AHF. The high prevalence of atrioventricular valve dysfunction is possibly overestimated as it was reported by echocardiography done early during the initial hospitalization in a high percentage of patients. The frequency and severity of this valve dysfunction may diminish as a result of therapy and unloading of the ventricle. AS was most common in patients presenting with pulmonary oedema and may contribute to the clinical presentation. No echocardiography follow-up data were recorded in the present study.
Diversity of AHF patients
The differences observed between groups, de novo AHF and ADCHF on one hand and clinical classes on the other hand, have important implications. First, they emphasize the diversity and heterogeneity of AHF patients. Identification of more distinct entities helps us to direct our treatment efforts more correctly, targeting underlying conditions and precipitating factors. Secondly, they highlight the lack of evidence for treatment of major subclasses of AHF, such as patients with preserved LVEF. More precisely defined AHF patient categories, as suggested in the ESC guidelines on AHF, should be used as a base for systematic clinical research to improve prognosis. Further investigations testing the efficacy of different treatment regimens in predefined classes are urgently needed.
Diagnostic procedures
Nearly all patients underwent ECG and chest X-ray. Echocardiography was performed during the initial hospitalization in the majority of patients, especially in de novo AHF, or fairly recent echocardiographic data were available for patient evaluation. In-hospital echocardiography was done in most cases within first days of hospitalization. The rate of echocardiography early during hospitalization is amazingly high and clearly higher than that in EHFS I 11 and shows excellent adherence to current HF guidelines.
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Figure 3 Graph of prevalence of valvular dysfunction in AHF patients. The graph shows the prevalence of mild vs. moderate to severe valvular dysfunction in the study population overall (A) and separately in de novo AHF (B) and ADCHF patients (C). AS, aortic valve stenosis; MS, mitral valve stenosis; MR, mitral valve regurgitation.
Mean LVEF was reduced in all clinical categories except hypertensive and right HF. However, preserved LVEF was common in all clinical groups, comprising on average one-third of the overall population. As data were recorded in some patients solely before hospitalization, the proportion of patients with preserved LV function may be overestimated. In contrast, early in-hospital echocardiography may overestimate the prevalence of valvular dysfunction as discussed previously. Nevertheless, diastolic dysfunction of at least moderate degree was present in half of the studied subjects. This should be expected in an elderly population with high prevalence of hypertension. Indeed, abnormal relaxation of the left ventricle plays an important role in precipitating AHF. 
Management and mortality of hospitalized AHF patients
In the management of AHF, ventilatory support and inotropic therapy were needed in a large proportion of patients with cardiogenic shock, in which IABP was used in not more than one-third of the patients. It seems, though, that the use of IABP in patients with cardiogenic shock has increased during the past few years. 21 The use of vasoactive medication in the cardiogenic shock group exceeded that of other clinical classes taken all together. Invasive diagnostic and therapeutic procedures were more common in patients with cardiogenic shock or pulmonary oedema. Still, arterial line was used only in one-third of the patients and pulmonary artery catheter in one-fourth of the patients in cardiogenic shock. Despite intensive treatment efforts, in-hospital mortality in this category remained very high, as has also been previously reported. 16, 21 With respect to medication, EHFS II provides important information on the state of implementation of guidelines. HF medication was rather well implemented at discharge in EHFS II patients. Although it is difficult to assess contraindications as possible reasons for not prescribing HF medication, it is still possible to point out trends and evaluate adherence to guidelines. An analysis from EHFS I recently found that underutilization of evidence-based medication is only in part explained by the differences between the general HF population and patients enrolled in clinical trials. 23 In contrast, HF patients with preserved systolic function are common, and treatment strategies in this group are less well defined. The use of iv beta-blocking Median LOS reported as for all patients (including in-hospital deaths). Median LOS in ICU/CCU for patients admitted to these units during index hospitalization. agents in EHFS II was mainly in patients with ACS or atrial fibrillation which is in line with the ESC guidelines.
14 Diuretics were widely used as basic therapy as recommended, but the use of vasodilators seemed lower than expected in AHF. In contrast, inotropes were rather frequently used. Medication data will be analysed further and more detailed analyses will evaluate, for example, whether the recommendations for the use of iv therapies in the ESC guidelines on AHF were followed.
EHFS II shows that agents acting on the renin-angiotensin system (i.e. ACE-inhibitors, angiotensin receptor blockers, and aldosterone antagonists) are more frequently used than just a few years earlier, when the first HF survey was conducted. 12 Furthermore, prescription of ACE-inhibitors and angiotensin receptor blockers to ADCHF patients increased during hospital stay so that four out of five patients were on either medication at the time of discharge. In de novo AHF patients, treatment with these drugs was implemented as well, and at discharge there was no difference in the use of these drugs compared with ADCHF patients. Beta-blocker use has also increased during the past few years. Still, less than half of the patients with previous history of HF were taking a beta-blocker on admission. Beta-blocker medication was initiated in a significant proportion during hospital stay both in ADCHF and in de novo AHF, with a slightly higher prescription rate at discharge in de novo AHF patients.
In-hospital mortality in EHFS II was similar to the European surveys, 12, 16 and slightly higher than in reports from the USA. 13, 17 LOS was on average 2 days shorter compared with EHFS I, although differences in study populations preclude drawing any general conclusions about changes in outcomes and management of AHF patients. Interestingly, no clear differences in LOS were seen between groups of clinical severity. When only patients discharged alive were considered, median LOS in cardiogenic shock increased by 3 days and had the longest in-hospital stay. Other groups were not markedly affected. It is still noteworthy that in both cases LOS in de novo AHF and ADCHF was similar. As expected, patients with pulmonary oedema and cardiogenic shock were admitted to ICU/CCU for treatment more often than other clinical classes, but the LOS in these units was on average short.
Limitations of the study
Surveys based on voluntary participation and recruitment of patients have limitations that have to be acknowledged. First, centres attending to the survey may be biased toward bigger and more active hospitals. Secondly, patient recruitment activity differs between countries and centres, and proportions in the study population do not reflect the general population. The limited number of centres and the fact that not all European countries took part in the survey also restricts the possibility to generalize the results, and the data are representative for the participating centres only. Inclusion criteria aimed at identifying patients with verified AHF, but the final diagnosis was not confirmed centrally. The clinical classification was also assessed locally. Some overlap in classifications may occur, as reporting and adherence to classification criteria are dependent on discretion of the participating investigators. Furthermore, no centralized reading of echocardiographic results was done.
Conclusions
EHFS II provides up-to-date information on demographics, characteristics, and underlying conditions of AHF patients as well as aetiology, investigation, and treatment practices of AHF in Europe. It is the first European survey to include patients admitted primarily for AHF. Patients were classified according to whether or not they had a previously known diagnosis of HF. Furthermore, EHFS II allows comparison between groups based on the clinical classification of the ESC guidelines on the diagnosis and treatment of AHF. Demographics and characteristics are well in line with previous reports and with results from the previous EuroHeart Failure Survey.
ACS, valvular dysfunction, and arrhythmias were the most common precipitating factors, with the dominance of each of these factors being somewhat different depending on patient class. The finding of valvular dysfunction in a large majority of patients is remarkable. Adherence to treatment guidelines and the use of HF medication have improved since the first survey on HF in Europe. Outcomes are similar to other reports, the in-hospital mortality being nearly identical to the previous survey. The EHFS II provides comprehensive information for further in-detail analyses on AHF, and follow-up data are currently being collected.
